Abstract-Background. Findings are inconsistent regarding physician gender differences in general prevention practices and cancer-specific attitudes and practices. Methods. We analyzed crosssectional data from randomly selected physicians (N = 722) to test associations of gender with prevention practices and attitudes. Results. Chi-square analyses (P < .05) showed gender differences for 14% (7/49) of the general and cancer-specific practices and attitudes tested. Multivariate analyses revealed that gender significantly (P < .05) predicted general prevention practices and cancer-specific attitudes in 4 models. Female gender predicted discussion of physical activity, violence, and use of substances. Male gender predicted belief in effectiveness of prostate-specific antigen screening. Conclusions. Overall, male and female physicians showed more similarities than differences, but physician gender was associated with a number of important general and cancerspecific prevention services. Female physicians were more likely to discuss general health prevention activities than male physicians, especially issues considered sensitive. We discuss implications for research and education.
he US Preventive Services Task Force (USPSTF) has developed evidence-based guidelines for adult preventive services, among which colorectal and breast cancer screening are the most beneficial. 1 However, the potential health benefits of these services have not been realized due to underutilization in the general age-eligible population. Further, minority and low socioeconomic status groups have lower rates of utilization of many preventive services. Research exploring possible explanations for this, as well as disparities in utilization, is a critical next step. 2, 3 Despite recognition of the necessity of cancer prevention and screening practices, there has been some controversy as to optimal guidelines. For example, in the past, there has been a lack of consensus regarding the age at which women at average risk of breast cancer should initiate routine mammography screening, the effectiveness and efficacy of prostate-specific antigen (PSA) screening for prostate cancer, the optimal method of screening for colorectal cancer, and cancer screening among patients aged 80 and older. Furthermore, endorsement of cancer screening recommendations tends to vary across institutions. For instance, the USPSTF recommends screening mammography every 1 or 2 years for women 40 years and older, with or without the addition of a clinical breast examination (CBE), although they state the strongest evidence for reduced mortality is found in women 50 to 69 years old. 4 The National Cancer Institute concurs with this recommendation for women in their 40s, although the American Cancer Society recommends that women 40 years and older have screening mammograms and CBEs annually. 5 Thus, variation in screening practices among physicians is understandable.
Studies that have sought to explain physician variation in preventive practices have explored the role of several physician characteristics, including gender. However, results of the effect of physician gender on physicians' practices and attitudes about preventive services have been inconsistent. Regarding physician practices, the female gender was related to longer patient visits, [6] [7] [8] [9] [10] provision of female-specific preventive services, 6, 9, 11, [12] [13] [14] [15] [16] [17] [18] referrals to other physicians and follow-up recommendations, 6 preventive counseling, 9, [12] [13] [14] [15] [16] [17] asking new patients about prevention, 18 recommending mammograms for women in their 40s, 19, 20 questioning patients about health risks and unhealthy behaviors, and providing more psychosocial support. 8, 11, 21 One study reported that physician specialty was a more powerful predictor of women's utilization of preventive services than physician gender. 15 Findings are inconsistent regarding effectiveness of gender-concordant relationships. Hall et al. 9 found that female physician-female patient dyads were more supportive and egalitarian in communication when compared to female physician-male patient dyads. Limited evidence showed that 40-to 49-year-old female patients of female practitioners had a higher likelihood of obtaining a mammogram. 22 Another study reported that gender concordance did not affect receipt of flu shots, cholesterol tests, or breast and pelvic exams in female patients. 23 Further, female patients received less lifestyle and psychosocial counseling regardless of physician gender. Results have also shown that gender-concordant physician-patient pairs showed no additional preventive benefit beyond that of having a female physician. 17 Studies that have examined gender differences in physician attitudes and beliefs have found that females are more likely than male physicians to believe that mammograms are effective, 18 more likely to feel "very comfortable" performing gender-concordant procedures and less likely to be "very comfortable" obtaining sexual histories from men, 18, 24 less likely to feel their prostate examination skills are excellent, 24 more likely to feel responsible for their patients' screening follow-through, and less likely to be deterred by female patients' embarrassment when performing clinical breast examinations. 25 Given the inconsistency of previous results, in this study, we examined the role that gender plays in physicians' general and cancer-specific prevention and screening practices and attitudes. Although some research has examined physician gender and prevention practices, in this study, we also evaluated specific gender differences in cancer prevention attitudes, specifically about the perceived effectiveness of cancer screening tests and attitudes about breast cancer risk reduction.
MATERIALS AND METHODS
This study was part of a larger funded project with the purpose of learning about knowledge, attitudes, and practices regarding general care and cancer education, screening, and care among Latino and White physicians who treated Latino patients. We randomly selected physicians from the American Medical Association master file database who were eligible for inclusion if they self-identified as Latino/Hispanic or White/Caucasian; were younger than 65 years old; located in 1 of 5 geographic regions (California, Texas, Florida, New York/New Jersey, and Illinois); and categorized as general internist, family physician, gynecologist, or oncologist. We stratified the sample to have an equal number of physicians by ethnicity, region, and specialty. The total selected sample was 2000 physicians.
Two thousand surveys were mailed in November 2001, with a second mailing in February 2002. Survey packets included the survey; a preaddressed, postage-paid envelope; a cover letter indicating the study purpose; and a 5-dollar bill in appreciation. The study was approved by the University of California San Francisco Committee on Human Research.
The survey included items regarding physicians' general and cancer-specific prevention practices and attitudes, and it emphasized certain areas to evaluate the extent to which physicians were following recommended cancer screening and prevention guidelines. We developed survey items with input from and review by physicians and by review of the literature.
Physician self-reported gender was the predictor in this study, assessed as male or female.
Attitudinal
For each of the cancer sites (breast, cervical, prostate, and colorectal) and their specific screening test, there was an item that read, "How effective do you think (screening test) screening is for detecting possible (cancer site) cancer?" Scoring was on a Likert-type scale ranging from 1, extremely Effective to 6, Not effective at all. For analyses, the responses for "effectiveness" were collapsed into 1, Extremely/Very Effective; 2, Quite Effective; 3, Somewhat Effective; and 4, a Little Effective/Not Effective at all. In addition, 6 items rated the extent to which physicians agreed with attitudes concerning breast cancer risk reduction, which were scored on a Likert scale ranging from 1, Strongly disagree to 5, Strongly agree.
Behavioral
We assessed general prevention practices with 10 items measuring frequency of discussion of issues such as immunizations and alcohol use during a new patient evaluation, which was rated on a 5-point Likert-type scale ranging from 1, Almost always/Always to 5, Almost never/Never. Also, the survey contained items that assessed cancer-specific prevention practices. The majority of those items assessed physician recommendations regarding the frequency of cancer screening for patients of various age groups at average risk of breast, cervical, prostate, and colorectal cancer with dichotomous (yes/no) response options. One set of items assessed which colorectal cancer screening tests physicians routinely recommended for an average risk patient 50 years or older: fecal occult blood test, sigmoidoscopy, colonoscopy, double-contrast barium enema, and digital rectal exam or combinations of those. The item scores were dichotomous (recommend/do not recommend).
Covariates
We tested physician demographic and practice characteristic items that were significantly associated with physician gender in univariate analyses for significant association to each outcome. The variables that were significantly related to each outcome were included as covariates in the individual model. In addition, because physician race/ethnicity and specialty have been associated with prevention services in previous research, we tested them for inclusion as covariates via significant association with each outcome regardless of whether they were significantly associated with physician gender. The ability to test for certain covariates was influenced by the sampling frame, (eg, adjusting for physician race/ethnicity was affected by the fact that almost the entire sample was either Latino or White). Items that assessed physicians' self-reported assumptions about patient caseload were not used as covariates because the item responses may not have been accurate as a true representation of patients.
Data Analysis
We calculated descriptive statistics for sociodemographic items, practice characteristics, and preventionrelated outcomes. Univariate analyses, used to identify significant associations between physician gender and sociodemographic/practice characteristics, included t tests and chi-square and Fisher's exact test statistics. We used chi-square and Fisher's exact tests to identify associations between physician gender and general and cancerspecific prevention attitudes and practices. We used the sequentially rejective Bonferroni test to adjust for multiple testing. 26 Next, we conducted multivariate analyses using a general linear models (GLM) approach to explain the percent of the variance in the outcomes (general and cancer-specific screening attitudes and practices) accounted for by physician gender. We modeled outcomes if they were significantly associated with physician gender in univariate analyses, and we included covariates that were statistically associated with physician gender and each outcome in univariate analyses. The statistical level of significance was P < .05 for data interpretation. We conducted all analyses using SPSS version 13.0.1 for Windows.
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RESULTS
Demographic and Practice Characteristics
Of the 2000 mailed surveys, 69 were undeliverable (4%), 55 actively refused to participate (3%), 51 were ineligible (3%) based on inclusion criteria, and 1083 (54%) were nonrespondents. Thus, 742 physicians completed the physician survey; the completion rate was 37%. Based on the sampling frame, the response rate was 30% (303/1000) for Latino physicians and 41% (406/1000) for White physicians. Responders differed slightly from the entire sampling frame by physician race/ethnicity: 50% of the sampling frame was reportedly White, and 50% was Latino in contrast to survey responders in which 41.3% were Latino, 55.4% were White, and 3.3% were Other Ethnicity. See Table 1 for physician demographic and practice characteristics and differences by physician gender.
Association of Physician Gender and General Prevention Practices
There were significant relationships between physician gender and 4 out of 10 items regarding discussion of general prevention practices: physical activity (χ Table 2 ).
Association of Physician Gender and Cancer-Specific Prevention Practices and Attitudes
Physician gender was significantly associated with recommendations for screening mammograms for women younger than 40 years old at average risk of breast cancer (χ 2 3 = 11.14, P < .05; Table 3 ), recommendations for Pap smears for women younger than 20 years old at average risk of cervical cancer (χ 2 3 = 13.76, P < .005; Table 4 ), and attitude toward the effectiveness of PSA screening to detect possible prostate cancer (χ 2 3 = 13.59, P < .005; Table 5 ).
Ability of Physician Gender to Predict Prevention Practices and Attitudes
Based on the univariate analyses, 7 models were constructed using physician gender as the predictor and adjusting for previously specified covariates. Results of the GLM (Table 6) showed that gender was a significant predictor of physicians' discussion of 3 general prevention practices and the cancer-specific attitude of perceived effectiveness of PSA screening for prostate cancer. The remaining 3 models violated testing assumptions; therefore, results are not shown, as they are inconclusive. Physician gender was the only significant predictor (P < .01) of discussion of physical activity, accounting for approximately 1% of the variance in the outcome. Likewise, physician gender was the only significant predictor (P < .05) of discussion of use of substances other than alcohol, accounting for approximately 1% of the variance in the outcome. Females were more likely to discuss physical activity (B = -0.23) and use of other substances (B = -0.25) than male physicians. Physician gender and specialty were significant predictors (P < .001) of discussion of violence, accounting for approximately 2% and 5% of the variance, respectively. The model accounted for 7% of the variance in discussion of violence (R 2 = 0.070). Female physicians (B = -0.314) and those in an obstetrics/gynecology specialty (B = -0.700) were more likely to discuss violence. Finally, gender was a significant predictor (P < .05) of perceived effectiveness of PSA screening and accounted for approximately 1% of the variance, although age was also significant (P < .01) and accounted for 2%. The model accounted for 4% of the variance in attitude in which female (B = 0.310) and younger (B = -0.024) physicians were less likely to believe in PSA effectiveness.
DISCUSSION
Not many physician gender differences existed (only 14% of practices and attitudes tested), but where they did exist, physician gender more often affected the discussion of general health rather than cancer-specific prevention practices.
General Prevention Practices
Females were more likely than males to "almost always/ always" or "very often" discuss physical activity, sexual behavior, violence, and use of substances other than alcohol. Once controlling for covariates through multivariate analyses, interpretable models indicated that these relationships remained, and gender was a significant predictor of discussing physical activity, violence, and use of other substances. The results are corroborated by reports that female physicians provided more preventive counseling for patients than male physicians 8, 11, 17, 21 ; further, the effect is stronger when discussing sensitive topics. 17 In this study, with the exception of "physical activity," females were more likely to discuss items that may be considered sensitive. The use of "other" substances may be considered less socially acceptable than alcohol use, which would explain why there was no difference in discussion of alcohol. The items significantly associated with gender (with the exception of physical activity) may be considered less sensitive subjects. Perhaps female physicians are more comfortable and likely to broach sensitive areas with patients as has been previously reported. 18, 21 In addition, female and male physicians have different communication styles 7, 10 in which female physicians talk more and engage in more positive talk, partnership building, question asking, and information giving. 9, 12, 28 Discussion of prevention may be influenced not only by physicians' communication styles, but also patients' preferences and expectations. 17 Patients might be more inclined to raise sensitive subjects with a female physician because they talk more with female physicians 7 and perhaps expect more empathy.
Cancer-Specific Prevention Practices and Attitudes
One breast cancer item, recommendation for screening mammogram for women younger than 40 years old, was significantly associated with physician gender. Male physicians were more likely to recommend this screening every 1 or 2 years, whereas females recommended it at "other" time intervals or not at all. Current mammogram guidelines recommend screening every year, or every 2 years, for women over 40 years, although the strongest evidence for reduced mortality is found in women 50 to 69 years old. 4 Male physicians may have suggested mammogram screening for this younger cohort because guidelines are controversial and sometimes vague or perhaps due to lesser knowledge of guidelines. The results differ from studies that have shown female physicians were more likely to recommend mammogram screening every 1 to 2 years for women 40 to 49 and annually for women 50 to 59 and over 70 years of age. 20 The extent to which physician gender predicts mammogram recommendation for women under 40 years when adjusting for other factors is unknown because the model for this outcome was not interpretable.
In the case of Pap smears for women younger than 20 years old, female physicians were more likely to recommend screening every year. USPSTF guidelines and most other entities recommend that women have their first Pap smear annually by age 21, or 3 years after their first sexual intercourse, whichever comes first. 4 Therefore, as was the case with mammogram screening, it appears that female physicians more often recommended screening for cervical cancer at frequencies that match guidelines. Female physicians may be more aware of patients' sexual histories than male physicians because patients are more comfortable talking to them. 7 This may also be influenced by the fact that female physicians are more comfortable discussing sensitive issues. 18 Physicians differed in their belief of PSA screening effectiveness at detecting potential prostate cancer; male physicians more often indicated that they felt PSA screening was "extremely/very effective" or "quite effective," whereas female physicians felt it was "somewhat effective" or a "little effective/not effective at all." With other variables controlled for in the model, this held true, and gender was a significant predictor of attitude toward PSA effectiveness. The effectiveness of prostate screening with PSA is controversial. Studies have shown that the PSA test has limited accuracy and predictive power, leading to high falsepositive and false-negative findings. 29 Although 1 study reported male physicians were more likely to follow prostate cancer screening guidelines, 20 this study substantiates reports that although there were no gender differences in screening recommendations, male physicians were more confident in the effectiveness of prostate screening. 30 Physician age influences this relationship, as GLM results showed that attitude toward PSA was most strongly predicted by age in which younger physicians were less likely to believe that PSA screening was effective. Younger physicians may be better informed of guidelines for prostate cancer screening, which state that evidence is inconsistent regarding the effectiveness due to unclear risks and benefits.
Finally, there were no significant associations between physician gender and colorectal cancer screening items, perhaps because colorectal cancer screening is a genderneutral test. There is also stronger evidence supporting the efficacy of colorectal cancer screening than PSA screening, although evidence is lacking about which test or combination of tests is most effective. Further, the decision to use a colorectal cancer screening test should be based on "patient preferences, medical contraindications, patient adherence, and resources for testing and follow-up." 4 
Strengths and Limitations
The low response rate and the fact that study was designed to include only Latino and White physicians affects generalizability of findings to the broader physician population. In the study, we did not sample the patients of physicians, so analysis of gender-concordant patient-physician *OB/GYN indicates obstetrics and gynecology; PSA, prostate-specific antigen. Cells with a "-" indicate the reference categories, male gender, and "other" specialties. Bold indicates p < 0.05.
relationships was not possible. This was a cross-sectional study whereby causal inferences cannot be made. We conducted the study 5 years ago, and practice guidelines have since changed due to evidence on safety and efficacy, which affects the usefulness of some of the findings. For instance, most physicians agreed that hormone replacement therapy (HRT) benefits outweigh risks, although recommendations for the use of HRT have changed given studies that have shown a link between HRT use and increased risk of breast cancer. Despite these caveats, this study had noteworthy advantages. Comparatively, the sample was large, represented multiple specialties and practice types, and covered multiple regions of the country. The survey included not only items that tapped cancer prevention practices and attitudes, but general prevention practices as well. Items also questioned screening for patients in specific age groups. This was important because screening guidelines do vary by age, and many studies have not examined differences in practices related to screening of different age groups. This is especially true for screening in older or younger patient cohorts such as mammograms in women younger than 40 and Pap smears in women younger than 20. Finally, most studies of physicians' preventive practices and/or attitudes have relied on administrative data sets or patient reports rather than surveying physicians directly.
Implications
Studies should investigate how physicians make decisions given controversial screening guidelines, how physician gender differences affect patients, and the higher likelihood of female physicians to discuss general prevention practices (specifically sensitive ones) with new patients and evaluate how communication styles affect this pattern. Findings may elucidate the need for education in health behavior counseling and communication between physicians and patients. To effectuate this, health care systems need to accommodate the physician's additional time required with the patient and provide suitable incentives. Physician training should include teaching culturally sensitive communication given the growing proportion of minority communities. Finally, more education is necessary regarding screening guidelines, especially those that are vague or controversial.
